Anti-HSP60 immunity is already associated with atherosclerosis early in life.
In this review, we first briefly introduce the reader to our autoimmune hypothesis for the development of atherosclerosis based on experimental and clinical data. This hypothesis postulates that humoral and cellular immunity against heat-shock protein 60 (HSP60), a phylogenetically highly conserved stress protein, is the mechanism that initiates atherogenesis. We then turn to our investigations of arterial specimens from children and young adults. These clearly show that mononuclear cell infiltrations of the intimal layer already occur before the emergence of clear-cut atherosclerotic lesions, a phenomenon we have termed vascular-associated lymphoid tissue (VALT). In early lesions analyzed within the framework of the Pathological Determinants of Atherosclerosis in Youth (PDAY) study, T lymphocytes proved to be a major cellular constituent. In the Bruneck Study, a large, prospective atherosclerosis-prevention study in adults aged 40 years and older, we found a highly significant correlation between serum anti-HSP60 antibody titers and the occurrence and extent of sonographically demonstrable atherosclerotic lesions. However, no such correlation emerged with respect to HSP60-reactive T cells in the peripheral blood. In contrast, the similar Atherosclerosis Risk-Factors in Male Youngsters (ARMY) study, performed on 17- to 18-year-old volunteers, showed a highly statistically significant correlation between arterial intima-media thickening and HSP60 reactivity among peripheral T cells and (less pronounced) anti-HSP60 antibodies, even at this young age. We take this as indirect evidence that both T cell and B cell immunity against HSP60 plays a major role in the earliest stages of the disease. Because VALT can already be observed in healthy children and young adults, we hypothesize that T cells initiate the disease and that humoral antibodies play a facilitating, accelerating role. Finally, we provide initial evidence that smoking, as the most important risk factor for atherogenesis, also exerts its disease-inducing and disease-promoting effects by inducing HSP60 expression by vascular endothelial cells.